I. INTRODUCTION
Soil, topography and land cover are the most important factors that impress rainfall-runoff processes at river basins. As alterations in soil and topography, are insignificant in the short term, Land cover changes are supposed to be an important factor in modifying rainfall-runoff processes [1] . Global Climate change is a major concern in the present century [2] . Rapid urbanization leads to sharp changes in land use pattern and strongly impress the hydrological processes in a catchment. The increase in impervious areas interrupts the natural water balance and decreased infiltration increases runoff and results in higher flood peaks.
Extreme precipitation events which causes flood, have been an increasing concern for many regions throughout the world [3] . There is a strong correlation between climate changes affiliated to rising temperatures and flooding induced by storm events [4] - [6] . In past years, the number of publications and research on climate change and how it might impress different hydrograph sections (precipitation, runoff, etc.) has constantly grown up among them, a number of published papers focus on the hydrologic cycle and water resources such as [7] - [13] . Wan and Yang (2007) in their study illustrated that anthropogenic land-use change is one of the major drivers of an increased frequency of flooding incidents [14] .
Where a number of studies have shown no significant change in flooding pattern with deforestation [15] , [16] others have even reported a negative trend in flood occurrence with reductions in forest cover [17] .
Van Dijk et al. (2009) illustrated that the empirical evidence and theoretical arguments for increased flood intensity with the removal of forest are not very convincing [18] . Hydrological modeling is a common tool to explanation the basin's hydrological response due to precipitation. The selection of the model depends on the basin and the objective of the hydrological prediction in the basin. Chen et al.(2009) used an LULC scenario-generation model with a hydrological model and concluded that increasing urban areas led to increases in the total runoff volume and peak discharge of storm runoff events [19] . In the present study, we made an attempt to estimate the effect of climate and land use changes on the hydrograph in Balighloo chai watershed in Ardebil province of Iran via using local weather trends and IPCC climate scenarios and precipitation-runoff model (HEC-HMS).
II. MATERIALS AND METHODS

A. Study Region
This present study was carried out at the Balighloo Chai basin, a tributary of the river Gharesoo located in Ardebil Province in Northwestern Iran (Fig. 1) , which lie between latitude 37°46ˊ38˝ to 38°22ˊ52˝ N and longitude 47°46ˊ28˝ to 48°42ˊ11˝ E. Balighloo Chai basin covers an area of approximately 1036 km2 and regulated by several small dams and one large dam (Yamchi) in its upper part. Since the 1990s, the basin has undergone drastic changes, the most important of these is an increase of 13 percent in the agricultural lands this leads to growing concern for future water resource availability, which will be potentially affected by climate change.
B. Calibration of LARS-WG
Reliable and continuous meteorological data from climate models are basic inputs. Therefore, in this study, Ardabil synoptic station with long-term statistics is used. At first, a base scenario which does not apply climate changes in the period 1983-2013 developed and its ability to reproduce the observed data were analyzed. The output of minimum and maximum temperature and precipitation, as well as the standard deviation of the study area, were compared to 30 years observed data. Evaluation of LARS-WG has been done by comparing baseline and synthetic data that generated by the model, using comparative charts and statistical parameters including RMSE, and NSE. These statistics have been calculated using equations 1to 2. 
(1)
where X0: Observed data, XS: Simulated data, Average of observed data and N: Number of data. Also, The K-S statistical test to compare the frequency distributions, T.test to compare mean values and F.test to compare the standard deviation of the observed data and modeling was used. After ensuring the ability of LARS-WG in the production of climate data, this model was conducted for downscaling The HADCM3 model and synthetic data to predict the climate for the years 2011 to 2030. Two emission scenarios A2 and B1 [20] were used and minimum and maximum temperature, and daily precipitation were used for the downscaling.
C. Land Use Scenarios
For evaluating the impact of climate change on the hydrology of the study region, two following steps were considered, first generating preliminary land use map, and then prediction land use map in future. The current land use in the Balighloo Chai watershed includes 45% Rangeland, 35% farming areas, 15% residential areas and 5% bare lands. Two scenarios were developed to predict the impact of land use changes on the runoff in the coming decades: : in the first scenario (SN1) the current land use assumed fixed and unchangeable in future and in the second scenario (SN2) assumed the same trend of changes which has occurred in the past (continuation of the past changes).
D. Flood Hydrograph Simulation in the Future under Climate and Land Use Change Scenarios
The effects of climate and land use change on runoff in the Balighloo Chai watershed is examined using the capabilities of the hydrological model HEC-HMS.
HEC-HMS (Hydrologic Engineering Center -Hydrologic Modeling System) model was established in US Army Corps of Engineers [21] that could be implemented for many hydrological process. In this study to simulate future changes in runoff hydrograph, changing in rainfall hyetograph (for considering climate change) and changing in CN number (for considering land use change) is executed. It should be noted, despite the change in the amount of precipitation for the future, rainfall pattern is assumed without changing. After running the model with land use and climate change scenarios, simulated and observed hydrograph for the future period were compared. For validating model efficiency, 4 independent flood events were used for calibration. in validation process Performance of model to simulate flood hydrograph was validated, using Nash-Sutcliffe [22] and bias.
III. RESULTS
A. Future Climate Change
The simulated and observed climate data for the baseline period (1983-2013) were compared using the statistical tests in the LARS-WG. The results show no significant difference between the observed and simulated data because p-values for all tests were more than 0.05, suggesting that the results derived from the LARSWG were reasonable to project climate change [23] . Daily precipitation, maximum and minimum temperatures for the future periods were projected by the LARS-WG with the SRES A2 and B1 scenario. Average monthly maximum and minimum temperatures in the future periods were predicted to increase in all months relative to the baseline period. For the time period, 2046-2065, the greatest increase in maximum temperature (3.11 •C) was in July and the smallest increase (0.65 •C) was in January (Fig 2. a) . The average annual maximum temperature increased from 9.07 •C in the baseline period (1983-2013) to 11.02 •C under A2 scenario and 10.80 under the B2 scenario in the mid-21st century (2046-2065). For average monthly minimum temperature, the greatest change (3.06 •C under A2 scenario was in July in (2046-2065), while the smallest change (0.85 •C under B1 scenario was in January in (2046) (2047) (2048) (2049) (2050) (2051) (2052) (2053) (2054) (2055) (2056) (2057) (2058) (2059) (2060) (2061) (2062) (2063) (2064) (2065) (Fig. 2 b) . The annual precipitation decreased by 0.47% under B1 scenario and increased 3.09% under the A2 scenario in the future periods (Fig. 2 C) . 
B. Predicted Land Use Change Analysis between 2013 and the Future
Generating the Balighloo Chai land use maps for two scenarios (SN1 and SN2) showed that the sizes of residential areas, agriculture, and bare land increased compared to 2013 (Table I ) and rangelands are estimated to decrease in future. 
C. Effect of Climate and Land Use Changes Scenarios on Hydrologic Response
In this study 7 storm records were used to evaluate surface runoff and Peak flow. 3 storm events were selected randomly for model calibration and other 4 events for model validation. The coefficient of determination NSE and PBIAS were 0.80, 0.70 and 29.73%, respectively, for the calibration period and 0.85, 0.76 and 21.52%, respectively, for the validation events.
Model performance in simulating Peak discharge Volume of discharge response was considered good based on NSE and PBIAS values for the calibration and validation periods, which were 0.78, 0.71, 30.22% and 0.83, 0.78, 18.23% respectively. Calibration results showed that optimal initial losses are 0.133 of total loss. So using a modified CN initial losses for subwatershed were calculated. The calibrated HEC-HMS model was applied to each of the climate and land use change scenarios to assess the effects of these changes on flood events. 4 flood events with different magnitude peak discharges were selected to assess the potential change in response to climate change and urbanization. The simulation results are presented in Table II , where it can be seen that: 1) land use change affect peak flows and runoff volumes more than long-term runoff, and 2) the flood volumes increase slightly more than flood peaks for the same increase of impervious surface ratio. These results are similar to [24] - [26] . The increase in flood volume rather than flow peak would result in an increase of the duration of flood inundation. As mentioned, the future temperature and precipitation for 2050 by Had CM3 showed a maximum temperature increase of 1.8 °C and 2.2 °C, respectively, and a drop in annual precipitation of -0.47% and 3.9% for A2 and B1 SRES, respectively, compared to the 1983-2013. This fact will contribute significantly not only to surface runoff and recharge rate decreases (due to a lower amount of available water), but also to higher evapotranspiration ( due to a temperature increase), which may cause reduced soil water content, and higher or earlier water deficits, in the root zone. The results showed, no change in the intensity and frequency of extreme events and rainfall variability. As can be seen in Table II , A2, L1 and B1, L1 scenarios have predicted for the March, May, and June reducing the flood because of reduced rainfall, while for April increasing in peak and amount of flow due to changing the type of rainfall and transition of rainfall pattern from snow to rain. Despite B1 scenario which shows a decrease of rain in 2050 decade, scenario B1L2 illustrates the increase in peak and amount of flow more than B1L1. This event shows the effect of land use change on runoff. As can be seen A2 and B1 in March, May and June predicts a decline in flood due to decline in rainfall while for April increased peak and amount of flow. According to the scenarios A2, L1 and B1, L1 with no land use changes, Average monthly peak flow and the amount of flood in the future periods were predicted to increase in April and June and decrease in March and May in the future periods under A2L1. The results show that changes of floods in April compared to other months will be sharply (due to increase in rainfall).
IV. CONCLUSION
In this research to assessment the effects of climate change in Balighloo Chai basin, during the 2050s, A2 and B1 scenarios were downscaled with LARS-WG and were compared with the 1983-2013 period. Results showed that the increase of rainfall is accompanied by temperature increase so the increase of rainfall will not improve the amount of water accessibility. As mentioned above, rainfall will decrease in the spring and summer while the maximum temperature will occur in this seasons so water supplies would decrease. Since this watershed is one of the most important regions for supplying water, the water crisis will be inevitable in future periods. Land use changes cause increase of flood and runoff and worsen the climate changes impacts. In the coming decades, if the land use changes continue with climate change, flood volume will be increased a lot.
